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1.1 OVERVIEW

The Comprehensive Environmental Response, Compensation, and Liability Act of 1980,
as amended (CERCLA, or "Superfund"), establishes a national program for responding to
releases of hazardous substances into the environment. The National Oil and Hazardous
Substances Pollution Contingency Plan (NCP) is the regulation that implements
CERCLA. Among other things, the NCP establishes the overall approach for
determining appropriate remedial action at Superfund sites. The mandate of the
Superfund program and the NCP is to protect human health and the environment from
current and potential threats posed by uncontrolled releases or potential releases of
hazardous substances. The Baseline Risk Assessment is used to evaluate the degree of
the threats or potential threats to human health due to such releases or potential releases.

1.1.1 GENERAL SITE CHARACTERISTICS

The Skinner Landfill site is a 78 acre property. Portions of the site were used as a landfill
for a variety of wastes and debris from 1934 through 1990. The site was placed on the
United States Environmental Protection Agency National Priority List (NPL) in 1982.
The Skinner Landfill accepted a variety of materials ranging from debris, municipal
trash, and metal scraps to chemical waste. Studies have been conducted to characterize
the nature and extent of contamination on the site.

1.1.2 OBJECTIVES

The eBjectves-of e HR-E3i0umont are 16:®

. Provide an analysis of baseline risks and help determine the need for action at the
site;

. Provide a basis for determining concentrations of chemicals that can remain on-

site and still be adequately protective of human health and the environment;

. Provide a basis for comparing potential health impacts of various remedial
alternatives; and

. Provide a consistent process for evaluating and documenting public health risks at
the site.
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This assessment has been conducted using the best available guidance and information
available at present.

1.2 SITE BACKGROUND
1.2.1 SI1TE DESCRIPTION AND LOCATION

The landfill is located approximately 15 miles north of Cincinnati, Ohio, in Section 22
(T3N, R2W) of Butler County (see Figure 1). The landfill is located approximately one-
half mile south of the intersection of Interstate 75 and the Cincinnati-Dayton Road, and
one-half mile north of the town of West Chester.

The Skinner property is comprised of nearly 78 acres of hilly terrain, bordered on the
immediate south by the East Fork of Mill Creek. The site is bordered to the north by
woods and old fields, to the east by a Consolidated Rail Corporation (Conrail) right-of-
way, to the south across the East Fork of Mill Creek by agricultural and wooded land and
to the west by the Cincinnati-Dayton Road. The principal residential area is west of the
landfill;, however, approximately 13 residences are located within 2,000 feet of the
landfill to the south, and west. A residential area is also located approximately' 0.5 miles
east of the landfill. Figure 2 depicts the topography and surface features of the site.

The area involved in the remedial investigation was prdpcny owned by Elsa Skinner
(Mrs. Albert Skinner) and Ray Skinner, which includes the Skinner Landfill and adjacent
areas. The predominant areas of investigation outside the landfill consisted of residential
wells near the landfill and the East Fork of Mill Creek upstream and downstream of the
site. Surface water, ground water, and soil samples were obtained from areas north and
south of the landfill to characterize background levels (Figure 3) and to help determine
risks to human health and the environment resulting from exposure to chemicals on the
site.

1.2.2 GENERAL SITE HISTORY

The Skinner property, originally a sand and gravel operation, first became involved in
landfill operations in 1934 with the disposal of general municipal refuse in abandoned
sand and gravel pits. It is unknown exactly what materials were deposited in the landfill
from 1934 until the present.

eid ¢: & a(4)NARCS\04003\Risk 2 Revised 6/11/91



In 1959, the landfill was used for the disposal of scrap metal and general trash from a
paper manufacturing plant. In the spring of 1963, the Butler County Board of Health
(BCBH) approved the use of the site as a sanitary landfill. In 1963, during the permitting
procedure, local residents opposed the landfill, stating that chemical wastes were being
dumped there.

In April of 1976, numerous citizen complaints and a fireman's observation (made while
fighting a fire at the site) of a black, oily liquid in a waste lagoon on the site prompted the
Ohio Environmental Protection Agency (OEPA) to investigate the Skinner Landfill.
Representatives of BCBH, OEPA, the Southwestern Ohio Air Pollution Control Agency
(SOAPCA) and the Butler County Sheriff's Department (BCSD), after being denied
access on April 22, 1976, entered the Skinner Landfill with a search warrant on April 26,
1976. Bill Kovacs, owner/operator of the Chem-Dyne Superfund site in Hamilton, Ohio,
was also on-site at this time. According to the U.S. EPA's Regional Project Manager
(RPM) responsible for this site investigation, Mr. Kovacs' role was as consultant and
advisor to the Skinners. During this site visit the waste lagoon area showed evidence of
recent grading. Over one hundred 55-gallon drums marked "Chemical Waste" were
observed. In verification of these observations, OEPA inspection of aerial photos taken
in early April of 1976 revealed a lagoon in the regraded area and several hundred drums
scattered throughout the site.

The OEPA returned to the Skinner Landfill with a search warrant on May 4, 1976. The
road leading to the waste lagoon was blocked by a bulldozer, claimed to be inoperable by
Mr. Albert Skinner. When told that the OEPA would retum with equipment to remove
the bulldozer, Mr. Albert Skinner stated that the following materials were buried at the
landfill: nerve gas, mustard gas, incendiary bombs, phosphorus, flame throwers, cyanide
ash and explosive devices. At this time the OEPA withdrew from the site.

On May 11, 1976, representatives of the OEPA, the Army Special Unit and the BCSD
entered the landfill to inspect and sample the waste lagoon area. Analysis of samples
taken from a trench excavated at the lagoon site revealed pesticides, including chlordane

intermediates, some volatile organic compounds and elevated concentrations of several
heavy metals.

In response to these discoveries, the Skinners retained H.C. Nutting Company from July
1976 to July 1977 to conduct a shallow geologic investigation. Records of five soil
borings, drilled 9 to 16.5 feet deep in the area of the lagoon, show mixed soils consisting

eid c: & a(4)NARCS\0400\Risk 3 Revised 6/11/91



of sand, silt, clay and gravel with an occasional mention of "organics” and "odor
detected.”

The OEPA made a subsequent site inspection in July 1977. It was revealed at this time,
- according to the U.S. EPA's RPM, that the Skinners had an agreement with Bill Kovacs
to clean and maintain Chem-Dyne vehicles and tanks. WESTON's Phase I Work Plan
states that the OEPA found leachate seeping from near the buried lagoon and a faint
chemical odor near the buried lagoon. From August 1977 until January 1979, OEPA
attempted without success to obtain a court order to force the Skinners to remove the
chemical waste. Subsequent appeals by the OEPA were unsuccessful. The court did,
however, prohibit future disposal of industrial waste at this site except under legal permit.

In July 1982, a Field Investigation Team (FIT) from CH2M Hill installed four ground
water monitoring wells to characterize water quality beneath the buried lagoon area.
Volatile organic compounds were detected in ground water collected from a monitoring
well located southeast of the buried lagoon. In 1982, as a result of the FIT investigation,
the Skinner Landfill was placed on the National Priority List (NPL) with a ranking of
659. This action prompted the initiation of a RI/FS with Phase I activities commenced by
Roy F. Weston, Inc. (WESTON) in September 1984.

In the Spring of 1986, WESTON initiated the field investigation for Phase I of the RI.
This initial investigation included a geophysical survey, the installation of eighteen
ground water monitoring wells, and the sampling of ground water, surface water, and
soils. A biological survey of the diversity of fish and macroinvertibrate fauna collected
from the East Fork of Mill Creek and Skinner Creek was performed.

An additional round of ground water, surface water, sediment and soil sampling was
performed in July 1987 in accordance with the recommendations outlined in the Phase I
Interim Report. The results of these analyses are summarized in the Phase I Tech Memo,
(WWES, 1990). A soil gas survey was also performed in the vicinity of the buried
lagoon in an attempt to define specific areas needing further exploration.

Site access problems have occurred on several occasions since WWES began planning
Phase II of the RI investigation. Briefly, these problems included the placement of
demolition debris in an isolation area established by the U.S. EPA; refusal by the
Skinners to allow access to land surveyors; refusal by the Skinners to permit the
placement of a site office and equipment trailer; and a generally threatening disposition

-
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exhibited by the landfill operators and affiliates during the initial site visits. Although
eventually resolved, these situations served to delay the start-up of the Phase II activities.
Ultimately an administrative order to permit access by the U.S. EPA and it's
subcontractors was issued to prevent future disruption in the work schedule.
Additionally, the OEPA sought and achieved site closure to all landfilling activities in
August 1990.

1.2.3 AREAS OF CONCERN

Several areas on the Skinner property were identified as areas of specific concern based
on results from the Phase I investigation. These areas (which are potential areas of
concern) include: the former waste lagoon (now buried); the buried pit area; remaining
site-wide soils; ground water; surface water (ponds and creeks); and sediments (ponds
and creeks). Sampling was conducted in each of these areas to define the nature and
extent of contamination. Details regarding these areas of concern are presented in the
Phase I and II Remedial Investigation (RI) reports (WESTON, 1988; WWES, 1991a).

1.3 SCOPE

WESTON was authorized to begin a Phase I Remedial Investigation (RI) on the property
following the listing of the Skinner Landfill on the National Priority List (NPL) in 1982.
Subsequently, WWES was contracted to perform a Phase II RI investigation. The
conceptual model detailed below was used to develop the Phase II investigation. A
summary of the Phase I investigation is presented in the Phase II RI report (WWES,
1991a). The Phase II RI report also contains details concerning the sampling and
analytical procedures employed for the Phase II RI.

Investigations at the site included soil borings, surface soil sampling, surface water
sampling, sediment sampling, installation of monitoring wells, ground water sampling,
and a site survey.

1.3.1 CONCEPTUAL MODEL OF THE SITE

A conceptual model of the site and its history was developed prior to development of the
work plan. The conceptual model included the following important elements:

. Wastes were disposed in abandoned sand and gravel pits and soils on the Skinner
property over the course of fifty years;
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The wastes included municipal refuse, scrap metals, drums of wastes, and a
variety of unknown materials;

There 1s a potential that the wastes could leach from the soil to the ground water
or to surface water through known seepage areas;

Ground water may flow into one or more of the on-site creeks or ponds;

Dumping may have occurred in the on-site ponds as aerial photos indicate
roadways to all the ponds;

It is possible that these on-site creeks and ponds could be impacted by waste
materials carried in ground water;

There is a potential for surface runoff to have carried materials into these creeks
and ponds;

Portions of the site known as the waste lagoon and buried pit areas may present a
source of concentrated waste materials available for transport to ground water,
surface water, and air;

There is a potential for chemicals to volatilize from the soil to the air;

There is a potential for the generation of fugitive dust in some areas of the
property;

There is potential for contamination of fish populations found in impacted surface
water bodies;

Significant numbers of edible plants do not occur at the site. The site is not used
for gardening or raising livestock. The site is very small relative to the available
wildlife habitat in the surrounding region, and is therefore not likely to affect the
quality of wildlife as a source of food for human consumption;

Potential human receptors include landfill workers, residents living on or adjacent
to the property, persons who may use the property for recreation, and persons at
nearby houses, businesses, a school, and a post office; and

It was assumed that the site could be developed as a residential community in the
future.
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1.3.2 SoIL BORINGS

As part of the Phase II RI, twenty-two soil borings were installed at two locations: the
buried pit (BP) and adjacent to and within the former waste lagoon (See Figures 4 and 5).
The objectives of these soil borings were to determine if soils had been impacted by past
landfilling activities in these areas. Samples were collected at approximately 2.5 foot
intervals between 0 and 10 feet and at 5 foot intervals thereafter. Additional details
regarding soils obtained from borings are provided in Section 2.0 of the Phase II RI
report (WWES, 1991a). A summary of the soil analyses is provided in Appendix A for
the Phase I and Phase II RI reports.

1.3.3 SURFACE SOIL SAMPLES

Hand auger borings were completed at three locations (See Figure 5). These locations
were positioned between the active landfill area and the north (Duck) pond. The
objective of these borings was to determine if the soil quality had been impacted by
runoff from the landfill.

The soil samples were taken from six to twelve inches, designated the "A" samples, and
from eighteen to twenty-four inches below the ground surface, the "B" samples.
Additionally, a duplicate sample was collected from one sample interval to evaluate the
quantitative results and a field equipment blank taken to evaluate the equipment
decontamination procedures. Further details regarding the collection of surface soil
samples are provided in Section 2.0 of the Phase II RI report (WWES, 1991a).

1.3.4 SURFACE WATER SAMPLES

Surface water from three creeks, three ponds, and three leachate seepage areas were
sampled. Figure 6 includes these features and the sampling locations.

The creeks included the East Fork Mill Creek (referred to as Mill Creek), "Skinner
Creek," and a very small creek on the east side of the active landfill area (referred to as
"Dump Creek"). The ponds included a pond to the north of the active landfill area and
north of the Skinner Landfill property and two ponds along Skinner Creek on the west
side of the site. The pond north of the landfill is referred to as "Duck Pond," the northern
pond along Skinner Creek is referred to as "Diving Pond," and the southern pond along
Skinner Creek is referred to as "Trilobite Pond." Initial investigations focused on the
ponds because aerial photographs of the site indicated these were roadways to each of
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them and waste may have been dumped in them. Data from the Phase II RI report
(WWES, 1991a) indicate that ponds were likely not used for waste dumping but may
have been impacted through surface runoff of contaminants. Two leachate seepage areas
along Mill Creek had been identified in the Phase I study and were included in the
Sampling Plan for the Phase II study. The seepage area sampled along Skinner Creek
was identified during implementation of the Phase II study. Changes in site conditions
altered the locations of some samples collected. All changes in sample locations are
described in the Phase II RI report (WWES, 1991a).

The surface water samples were collected from two depths in Trilobite Pond. The "A"
samples were collected from near the surface and the "B" samples were collected from
near the bottom. Surface water samples collected for the analysis of inorganic
parameters were filtered. All other surface water samples were unfiltered. Additional
details regarding the collection of surface water samples are provided in Section 2.0 of
the Phase II RI report (WWES, 1991a). A summary of the surface water analyses is
provided in Appendix A.

1.3.5 SEDIMENT SAMPLES

The locations of sediment samples are depicted in Figure 6. Samples were collected
from approximately the 0-6 inch depth interval in the sediments. Sediments were also
collected from the leachate seepage areas. Details regarding the collection of sediment
samples are provided in Section 2.0 of the Phase II RI report (WWES, 1991a). A
summary of the sediment analyses is provided in Appendix A.

1.3.6 MONITORING WELLS

Thirteen monitoring wells were installed at the Skinner site as part of the Phase II RIL
The data used from these wells was intended to help better define the ground water flow
conditions and shallow bedrock hydrogeology, evaluate the hydraulic relationships
between the surface water and ground water, better characterize ground water
contamination, and to estimate the extent and rate of contaminant migration. Monitor
well locations are presented in Figures 4 and 5. Ground water samples collected for the
analysis of inorganic parameters were filtered. All other ground water samples were
unfiltered. Further details regarding the installation and sampling of monitoring wells are
provided in Section 2.0 of the Phase II RI report (WWES, 1991a). A summary of the
sediment analyses is provided in Appendix A.
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1.3.7 SITE SURVEY

The ground surface elevations and horizontal locations of all sampling points were
surveyed. Ground surface elevations and the elevations of the tops of the well casings
were obtained for monitoring wells. The results of the site survey are presented in the
Phase II RI Report (WWES, 1991a).

1.3.8 SAMPLE COLLECTION AND LABORATORY METHODS

The Quality Assurance Project Plan (QAPP) Addendum (WWES, 1989) specified .all
sample collection, handling and shipping methods. These were conscientiously followed
in order to meet the required quality criteria for developing defensible data. The QAPP
Addendum also referenced in detail all analytical methods for CLP (Contract Laboratory
Program) and non-CLP laboratory analyses that were used for the Skinner Landfill
samples. Any deviations from the QAPP were discussed in Section 2.0 of the Phase II RI
report (WWES, 1991a), and in the task-specific technical memoranda.

Chemical data validation included an independent review and quality assessment of the
analytical methods performed on the samples. This review was performed by the Central
Regional Laboratory (CRL). WWES laboratory staff summarized the CRL quality
assurance laboratory reviews. These summaries were used by WWES staff during the
data review, database development, and the preparation of the Phase II RI report
(WWES, 1991a).

1.3.9 DaTa QuALITY OBJECTIVES

The data quality objective was to collect data sufficient in quality and quantity to support
a baseline risk assessment. All procedures outlined in the QAPP Addendum Report
(September, 1989), were conscientiously adhered to; any deviations from the QAPP are
discussed in Section 2.0 of the Phase II RI Report (WWES, 1991a).

1.4 ORGANIZATION OF THE BASELINE RISK ASSESSMENT

This Baseline Risk Assessment follows the U. S. EPA "Risk Assessment Guidance for
Superfund” (U. S. EPA, 1989a). Section 2.0 identifies the chemicals of potential
concern. Section 3.0 is the exposure assessment. Toxicity values and the toxicity of each
chemical of potential concern are reviewed in Section 4.0. Section 5.0 evaluates the
existing and potential risks due to exposure to the site and Section 6.0 discusses
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environmental impacts to the East Fork of Mill Creek. Section 7.0 summarizes the
Baseline Risk Assessment. References are provided in Section 8.0. A list of acronyms
used throughout this report is presented after the table of contents.
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2.0 IDENTIFICATION OF CHEMICALS OF POTENTIAL CONCERN

The purpose of the data evaluation is to develop a list of chemicals of potential concern

that will be evaluated in the remainder of the risk assessment. Development of this list

includes the following basic steps:

(1

()
(3)
4
&)
(6)
@)

®)
€))
(10
(11

(12)

gathering all data available from the Phase I and Phase II site
investigations and sorting the data by medium;

evaluating the analytical methods used;

evaluating the quality of data with respect to sample quantitation limits;
evaluating the quality of data with respect to qualifiers;

evaluating the quality of data with respect to blanks;

evaluating tentatively identified chemicals;

comparing potential site-related concentrations of chemicals with
background concentrations;

grouping certain chemicals by class;

evaluating frequency of detection;

evaluating essential nutrients;

developing a set of data for use in the risk assessment;

documentation of rationales for eliminating chemicals from list of
chemicals of potential concern.

A second purpose of the data evaluation is to report measured concentrations of the
chemicals of potential concemn in each appropriate medium.

2.1 DATA COLLECTION

Detailed information concerning the location of samples, background sampling, sampling
methods, QA/QC methods, and special analytical services (SAS) can be found in the
Phase II RI Report (WWES, 1991a). Samples were collected at the locations shown in
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Figures 2 through 5. The Phase II sample data were divided into different series, labeled
as:

. BL - Buried Lagoon (soil samples)
. BP - Buried Pit (soil samples)
. GW - Soil samples (from well borings)

. HA - Hand Auger (soil samples)

. LS - Leachate Sediment

. LW - Leachate Water

. RW - Residential Wells (ground water samples)

. SF - Surface water

. SM - Sediment

. WL - Waste Lagoon (soil samples) .

. WW - Ground water (same locations as corresponding GW samples)

Analytical data from the WESTON and WWES investigations were entered into a
database for easier manipulation and analysis. Queries of the database produced tables
for each medium, listing all chemicals analyzed in the medium, the detected
concentration (or sample quantitation limit), and data qualifiers in each sample. After
collection and compilation of the data, the data were evaluated to ensure accuracy and
quality. The data were tabulated in the Phase IL Rl and a data vamomary £ 22ch mrdium
is presented in Appendix A.

Pre-RI data were also available but was not used in the quantitative risk assessment
because there was little or no documentation available as to sample collection

procedures, lab QA/QC, and sample locations. The pre-RI data were determined to be
nnusahle for the Tiok 28RSSTRTA.

2.2  GENERAL SITE-SPECIFIC DATA EVALUATION CONSIDERATIONS

This section describes the general steps used in the evaluation of the data. The
application of these steps is presented in Sections 2.3 through 2.10. Table 2-1
summarizes the chemicals that were analyzed for and the step in which a chemical was
deleted from further consideration in a given medium or area of concern. Table 2-1 also

identifies (by shading) the chemicals that were included as chemicals of potential concern
for each medium or area of concern.

eid c: & 2(4)NARCS\04003\Risk 12 Revised 6/11/91



2.2.1 STEPS USED IN DATA EVALUATION

The data were evaluated in several steps to develop a list of chemicals of potential
concern for use in the risk assessment, according to the procedures described by U.S.
EPA, (1989a). These steps are described below.

2.2.1.1 Evaluation of Analytical Methods

All samples from the WWES investigation were analyzed under the U.S. EPA's Contract
Laboratory Program (CLP) according to U.S. EPA guidelines. Inorganics, semi-volatile
organics, and pesticides were analyzed using routine analytical services (RAS). Volatiles
plus methylene chloride, alternate pesticides, and chlorinated dibenzo-p-dibenzo dioxins
and furans were analyzed using special analytical services (SAS). These analyses
yielded data appropriate for use in a quantitative risk assessment. Field screening
analyses such as organic vapor detector readings were excluded from consideration.

Data from the Phase I investigation were also analyzed under the CLP program. The data
evaluation was based on the summary of the data provided in the Phase I RI report
(WESTON, 1988). Because of this, some of the data evaluation steps did not apply to
the Phase I data. The data in the Phase I report are appropriate for use in a risk
assessment, except as described in the sections below.

2.2.1.2 Evaluation of Quantitation Limits

In this step, quantitation limits and detection limits (QLs and DLs) for all of the
chemicals assessed at the site were evaluated. This evaluation may have resulted in the
use of "proxy" (or estimated) concentrations and/or the elimination of certain chemicals
from further consideration (because they are believed to be absent from the site).

Quantitation limits of certain chemicals may be greater than standards, criteria or
concentrations derived from toxicity reference values. This could result in the undetected
presence of a chemical above its toxicity-based reference concentration. Some of the
current Contract-Required Quantitation Limits (CRQLs) are currently above such
standards for some chemicals (although the laboratories conducting the analyses can
sometimes achieve QLs below the CRQL). In those cases, time constraints did not allow
for a re-analysis using SAS and, therefore, the risk associated with that chemical could
not be addressed quantitatively. Appendix B lists the CRQL and reference concentration
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for each chemical and documents how the reference concentrations were derived. All
CRQLs which exceed reference concentrations are identified in Appendix B.

Some samples from the site had analytical problems (e.g., matrix interferences) which
“resulted in Sample Quantitation Limits (SQLs) which exceeded detected values in other
samples in the medium. In such cases, the high SQL was not significant enough to raise
the exposure concentration above the detected concentration of that chemical. This
evaluation did not result in the exclusion of any data.

Chemicals which were analyzed for were typically detected in only some of the samples
in a given medium. For the WWES samples in which a chemical was detected in only
some of the samples, one half of the SQL was used as a proxy concentration for samples
not containing that chemical in determining the concentration at the point of exposure (as
described in Section 3.3). The Phase I data summaries did not provide SQLs, only "ND"
for chemicals which were not detected. Therefore, it was not possible to use one-half of
the SQL as a proxy concentration for Phase I samples. Such data were excluded from
consideration because it was not reasonable to substitute zero for the Quantitation Limit

(QL).

Some chemicals were not detected at all in a given medium and therefore were
eliminated from the quantitative risk assessment. It is possible that some chemicals never
detected occur at the site below the quantitation limit. However, this is unlikely
considering the extent of investigations conducted at the site.

2.2.1.3 Evaluation of Qualified and Coded Data

Various qualifiers and codes (hereafter referred to as qualifiers) are attached to certain
data by either the CLP laboratories conducting the analyses or by persons performing
data validation. These qualifiers pertain to Quality Assurance/Quality Control (QA/QC)
problems and generally indicate questions concerning chemical identity, chemical
concentration, or both. The data qualifiers, whose meanings are defined under the CLP
program, were evaluated using the following guidelines. Data qualified with an R
(indicating unusable data) were excluded. Data qualified with a U (compound analyzed
for but not detected) were retained, using one half of the reported SQL, as described
above. Certain data had qualifiers that were not defined under the CLP program. These
data were evaluated according to the meaning given by the laboratory which conducted
the analysis, as described in the relevant sections below. All other qualifiers indicated

-

eid c: & a(4)\ARCS\0400\Risk 14 Revised 6/11/91



only uncertain concentrations and were treated as unqualified data in the quantitative risk
assessment.

Some of the data from the third round of samples from Phase I were qualified with a J,
but the J was defined in the footnote as "Material Analyzed For, but Not Detected.
Estimated Quantitation Limit". This meaning is different from the CLP definition of this
qualifier. Therefore, this qualifier was changed to a Y for purposes of data evaluation
and the data were treated as non-detected concentrations. '

2214 Comparison of Concentrations Detected in Blanks with Concentrations
Detected in Samples

Blank samples provide a measure of contamination that has been introduced into a
sample set either in the field while the samples are collected and transported to the
laboratory or in the laboratory during sample preparation and analysis. To prevent the
inclusion of non-site-related contaminants in the risk assessment, the concentrations of
chemicals detected in blanks were compared with concentrations of the same chemicals
detected in site samples. The analytical results of blank samples collected in a given
medium were compared with all of the samples in that medium. The maxima of the
detected concentrations of chemicals in blanks were used for the comparison to the
sample. If a common laboratory contaminant (acetone, 2-butanone, methylene chloride,
toluene, and phthalate esters) was detected in a sample at less than ten times the
concentration detected in the blanks, then the reported detected concentration in the
sample was treated as the quantitation limit (the chemical was treated as not detected in
the sample). For all other chemicals detected in blanks the sample concentration was
changed to the quantitation limit if the sample concentration was less than five times the
blank concentration. Chemicals which were deleted from an area of concern based on
this step are indicated by a (1)b in Table 2-1.

There were no blank samples reported in the Phase I summaries, but some of the data
(mostly common laboratory contaminants) were qualified with a B (compound detected
in blank sample). The reported concentrations of these compounds were comparable to
the concentrations in the Phase II data for the same compounds in the same media where
blank contamination was also encountered. Therefore, the Phase I data qualified with a B
were assumed to be less than the appropriate factor detected in the blank sample and
were treated as not having been detected in the sample.
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2.2.1.5 Evaluation of Tentatively Identified Compounds

A list of all tentatively identified compounds (TIC's) and their estimated concentrations
was compiled and examined to determine relative numbers of TIC's to non-TIC's and also
to evaluate the estimated concentrations.

2.2.1.6 Comparison of Chemical Concentrations with B'ackground

This step involved the comparison of concentrations of inorganic parameters found at the
site with background concentrations to identify which chemicals were occurring at
concentrations significantly higher than background. Background and foreground
surface water, sediment, soil and ground water samples were collected from the site and
analyzed. One half of the SQL was used as a proxy for chemicals which were not
detected in a sample. Phase I background and foreground samples were also used in the
statistical analysis. None of the background data were used for the quantitative risk
analysis.

Background concentrations were compared with foreground concentrations using the
Student "t" test for testing the difference between two means (assuming unequal
foreground and background variances) with a 95 percent level of confidence. In some
cases where the background data for a particular inorganic parameter consisted of all
non-detects, a confidence interval based on the Student "t" statistic and a 95 percent level
of confidence was constructed based on the foreground data and compared to one half of
the average SQL in the background data. This method of comparison is described in the
U.S. EPA document, "Statistical Analysis of Ground Water Monitoring Data at RCRA
Facilities" (U.S. EPA, 1989d) as referenced by the Human Health Evaluation Manual
(U.S. EPA, 1989a) for comparisons between foreground data and a single value.
Foreground concentrations were considered significantly higher than background
concentrations if the background value fell below the lower limit of the confidence
interval. A confidence interval was also used when background data for a particular area
of concern consisted of only one sample (Dump Creek and Skinner Creek surface water,
Dump Creek sediments and the bedrock wells); in this case the confidence interval based
on foreground data was compared to the actual background concentration (or one half of
the background SQL for chemicals which were not detected). If a chemical was not
detected in any foreground samples for a particular area, it was deleted from the list of
chemicals of concern for that area. In some cases, chemicals were deleted from the list of
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chemicals of concern for a particular area due to the previous data evaluation steps and
were not analyzed statistically.

Certain chemicals deleted in this step were added back into the data base based on best
~ professional judgement. Considerations in using best professional judgement include

chemical concentrations, toxicity of the chemical, and a review of background and

foreground concentrations. Table 2-1 summarizes the deletion of chemicals from the list
- in each area of concern and the addition of chemicals based on best professional
judgement. Chemicals which were deleted from the list in an area of concern based on
comparison with background concentrations are indicated by a (2) in Table 2-1. Results
of the additional steps are described in the following sections.

2.2.1.7 Further Limitation of the Data

The final list of chemicals of potential concern was still very long following the above
data evaluation. Therefore, additional screening steps were used to further reduce the
list. The Regional Project Manager (RPM) was contacted and had no objections to the
use of the additional screening steps.

Some chemicals were grouped together by class. All of the dioxins and dibenzofurans
were grouped together in a class, according to the procedures in Appendix C, and were
evaluated using toxicity information for 2,3,7,8-TCDD. In addition, toxicity values for
total chlordane were used for alpha- and gamma-chlordane, as described in Section 4.3.1.

Some chemicals were detected infrequently at the site. Therefore, the frequency of
detection in each area of concern was evaluated and those chemicals which were detected
less than 5 percent of the time in any area of concern were deleted from the list. If there
were fewer than 20 samples for a particular area of concern no chemicals were deleted
using this procedure. The following sections describe which chemicals were deleted
based on this step.

The third additional screening step used was eliminating any remaining essential
nutrients from the list of chemicals which were present at relatively low concentrations at
the site and which are toxic only at high doses. Total intake concentrations (mg/day)
were calculated for calcium, iron, magnesium, potassium, and sodium as described in
Section 3.6. These total intakes were then compared to recommended dietary allowances
(National Research Council, 1989) for both children and adults because toxicity values
were not available from the U.